Anatomical localization of the binding and functional characterization of responses to dopexamine hydrochloride in the rat mesenteric vasculature.
Dopamine receptors of the DA1 subtype have been identified in mesenteric blood vessels, stimulation of which leads to vasodilation. In this study, we have determined the anatomical localization of dopexamine-hydrochloride-binding sites and carried out functional characterization of responses to this DA1-receptor and beta 2-adrenoceptor agonist in rat mesenteric vasculature. Autoradiographic studies showed the presence of [3H]-dopexamine-binding sites in all the different layers of the mesenteric artery. The DA1 receptor antagonist, SCH 23390 (IC50 = 4.9 mumol/l), and the beta-adrenoceptor antagonist, propranolol (IC50 = 6.0 mumol/l), inhibited the binding of dopexamine. The inhibitory effect of these compounds on dopexamine binding was selective for different regions of the mesenteric artery. Also, dopexamine produced concentration-related increases in cAMP formation in membrane particles from superior mesenteric artery and its main branches. The presence of both SCH 23390 and propranolol was required to completely abolish dopexamine-induced increases in cAMP formation. In functional studies, dopexamine (1 and 3 micrograms/kg/min) produced dose-related increases in mesenteric blood flow (23 and 38%, respectively) which were accompanied by concomitant decreases in the calculated mesenteric vascular resistance. As seen with increases in cAMP, the vascular responses to dopexamine could be completely abolished only by prior treatment with both SCH 23390 and propranolol. These results suggest that in mesenteric vasculature of rat dopexamine binds primarily to DA1 receptors and beta 2-adrenoceptors. The activation of these receptors by dopexamine leads to vasodilation which is mediated by an increase in the intracellular levels of cAMP.